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The two Co 11 atoms in the title salt, [Co(H 2 0) 6 ][Co(C 4 H,4- 
0 4 S) 2 ]-4H 2 0, exist in an octahedral coordination environ- 
ment. In the cation, the Co atom is surrounded by six water 
molecules, and in the anion, it is fe-O^O'-chelated by the 
thioacetate ligands. The cations, anions and uncoordinated 
water molecules are linked by O— H- • O hydrogen bonds into 
a three-dimensional network. 



Refinement 

R[F 2 > 2a(F 2 )} = 0.026 

wR(F 2 ) = 0.067 

S = 1.01 

4978 reflections 

331 parameters 

56 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.74 e A~ 3 

Ap min = -0.58 e A" 3 

Absolute structure: Flack (1983), 
2402 Friedel pairs 

Flack parameter: 0.02 (1) 
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Symmetry codes: (i) x + \. —y + |, z — |; (ii) x, — y + 1, z + |; (iii) x + %, — y + 1, z + j; 
(iv) x + i, y — i, z; (v) x, — y, z — |; (vi) x, — y + 1, z — |; (vii) x, y, z — 1; (viii) 
x + j, y + j, z. 



Related literature 

For the isotypic nickel(II) analog, see: Pan et al. (2005). 
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Experimental 

Crystal data 

[Co(H 2 0) 6 ][Co(C 4 H 4 0 4 S) 2 ]-4H 2 0 

M r = 594.28 

Monoclinic, Cc 

a = 18.8627 (9) A 

b = 13.5779 (7) A 

c = 8.9535 (4) A 

P = 101.403 (1)° 

Data collection 

Rigaku R-AXIS RAPID IP 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
T m ,„ = 0.745, T m „ = 0.793 



4 H 2 0 



V = 2247. .87 (19) A 3 
Z = 4 

Mo Ka radiation 
Ii = 1.74 mm -1 
T = 293 K 

0.18 x 0.14 x 0.14 mm 



10837 measured reflections 
4978 independent reflections 
4802 reflections with I > 2a(I) 
R inl = 0.025 



Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement 
RAPID-AUTO; data reduction: CrystalClear (Rigaku/MSC, 2002) 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: X-SEED (Barbour, 2001); software used to 
prepare material for publication: publCIF (Westrip, 2010). 

This work was supported by the Key Project of the Natural 
Science Foundation of Heilongjiang Province (No. 
ZD200903), the Innovation Team of the Education Bureau of 
Heilongjiang Province (No. 2010 t d03), the Key Project of the 
Education Bureau of Heilongjiang Province (No. 12511z023) 
and the University of Malaya. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5666). 
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Hexaaquacobalt(II) bis(2,2'-sulfanediyldiacetato-/<: O^OOcobaltateCII) tetrahydrate 
H. Wang, S. Gao and S. W. Ng 

Comment 

First-row transition metal dications form a plethora of metal dicarboxylates; in some cases, a a direct metal-carboxylate 
bond is formed and in other cases, the product consists of hexaaquametal cations and carboxylate ions, the anion interacting 
indirectly in an outer-sphere type of coordination. Thioacetic acid yields several metal carboxylates; the reaction of the 
deprotonated acid with cobalt(II) ions gives the hexaaquacobalt(II) di(carboxylato)cobaltate(II) (Scheme I, Fig. 1). The 

two Co 11 atoms in the salt exist in octahedral coordination environments. That in the cation is surrounded by water water 
molecules; that in the anion is 0,S,(7-chelated by the thioacetate ligands. The cations, anions and lattice water molecules 
are linked by 0--H—0 into a three-dimensional network (Table 1). The salt is isostructural with the nickel(II) analog (Pan 
etal, 2005). 

Experimental 

Cobalt diacetate (1 mmol) was added to an aqueous solution of thiodiacetic acid acid (1 mmol) that was earlier been treated 
with \M sodium hydroxide to a pH of 6. The filtered solution was set aside for several days, after which pink prismatic 
crystals separated from solution. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C-H 0.93 A) and were included in the refinement in the riding 
model approximation, with (7(H) set to 1.2(7(C). The water H-atoms were located in a difference Fourier map, and were 
refined with distance restraints of O-H 0.84±0.01 A and H— H 1.37±0.01 A; their U values were set to 1.5U eq (0). 

The anisotropic displacement ellipsoids of the lattice water O atoms were restrained to be nearly isotropic. 
The (5 9 9), (-5 9 - 9) (9 9 8) and (9 3 - 11) reflections were omitted owing to bad agreement. 



Figures 




Fig. 1. Anisotropic displacement ellipsoid plot (Barbour, 2001) of 

Co(H 2 0)6 2+ 'Co(C 4 H404S) 2 ~-4H20 at the 50% probability level; hydrogen atoms are drawn 
as spheres of arbitrary radius. 
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Hexaaquacobalt(ll) bis(2,2'-sulfanediyldiacetato-K 0,S,0')cobaltate(ll) tetrahydrate 



Crystal data 




[Co(H 2 0) 6 ][Co(C4H40 4 S)2]-4H 2 0 


F(000) = 1224 


M r = 594.28 


D x = 1.756 MgnT 3 


Monoclinic, Cc 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: C -2yc 


Cell parameters from 10500 reflections 


a= 18.8627 (9) A 


9 = 3.0-27.5° 


6= 13.5779 (7) A 


H = 1.74 mnT 1 


c= 8.9535 (4) A 


7/= 293 K 


(3= 101.403 (1)° 


Prism, pink 


F= 2247.87 (19) A 3 


0.18x0.14x0.14 mm 


Z=4 





Data collection 

Rigaku R-AXIS RAPID IP 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r min = 0.745, r max = 0.793 
10837 measured reflections 

Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > 2o(F 2 )] = 0.026 

wR(F 2 ) = 0.067 
S= 1.01 

4978 reflections 
331 parameters 
56 restraints 

Primary atom site location: structure-invariant direct 
methods 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
x y z U iso */U eq 



4978 independent reflections 

4802 reflections with / > 2o(T) 
R int = 0.025 

^max ~ 27.5 , 6 m in ~ 3.0 

h = -24^24 

£ = -17->17 
7=11 > 1 1 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = ll[o 2 {F 2 ) + (0.0456P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap m ax = 0.74 e A~ 3 
Ap min = -0.58eA- 3 

Absolute structure: Flack (1983), 2402 Friedel pairs 
Flack parameter: 0.02 (1) 
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A (W1C1 /'"^ 

0.0052 (2) 


A AA C 1 /1\ 

0.0051 (2) 


A (1(11(1 /1\ 

-0.0030 (2) 


Ol 


A AT /CI / 1 A\ 

0.0363 (10) 


0.0275 (10) 


A ft A A1 / 1 1 \ 

0.0447 (11) 


A AAA 1 /CA 

0.0001 (8) 


A (11 1 A /A\ 

0.0219 (9) 


A AA/CZT /CA 

-0.0066 (8) 


02 


0.0666 (17) 


A A/1 1 A /I /1\ 

0.0410 (14) 


A 1 A A /T\ 

0.104 (2) 


A A A O 1 / 1 T\ 

-0.0081 (12) 


0.0631 (18) 


A AATT / 1 ^ \ 

0.0073 (14) 


/~VT 


A AT OT / 1 A~\ 

0.0382 (10) 


A AT /I /C /A~\ 

0.0246 (9) 


a men /n\ 

0.0259 (9) 


A A 1 1 A ZO\ 

0.01 14 (8) 


A AA 1 A ZO~\ 

0.0019 (8) 


A AAT 1 /T\ 

-0.0031 (7) 


04 


ft rmc / 1 1 \ 
0.03 / j (11) 


ft A1 AO / 1 n\ 

0.0308 (10) 


A AT 1/1 /I 1 \ 

0.0320 (11) 


ft ft 1 1 1 /o\ 

0.0121 (8) 


A AA 1 O /A\ 

-0.0018 (9) 


A AAA1 /CA 

-0.0002 (8) 


05 


ft A1 £LC / 1 

0.0366 (10) 


A AT /I 1 

0.0242 (9) 


A A /I 1 A / 1 1 1 

0.0430 (11) 


A AAAO /CA 

0.0008 (8) 


A (11 1 T /A\ 

0.0213 (9) 


A (1(11(1 /A\ 

-0.0030 (9) 


06 


A A /I TT / 1 1 \ 

0.0427 (11) 


A AT A A /1 1 \ 

0.0304 (11) 


0.0578 (14) 


A AAAT /A~\ 

-0.0002 (9) 


A AT CT / 1 A~\ 

0.0252 (10) 


A AAC"7 /1 A~\ 

0.0057 (10) 


Ol 


AA/in / 1 1 ~\ 
0.0432 (11) 


A AT O C / 1 A"\ 

0.0285 (10) 


A AT C A /A\ 

0.0254 (9) 


A A 1 /C T fO\ 

0.0162 (8) 


A AA 1 *7 /CA 

-0.0017 (8) 


A AA Aft { CA 

-0.0049 (8) 


08 


a Ain / 1 a\ 
0.031 / (10) 


A AT A O / 1 A\ 

0.0308 (10) 


A AT A A i 1 1 "\ 

0.0290 (11) 


A AAOT /-t>\ 

0.0083 (8) 


A AAT/C /0"\ 

-0.0026 (8) 


A AAA /I /0\ 

-0.0004 (8) 


OIW 


0.0592 (13) 


0.0229 (10) 


0.0758 (16) 


-0.0026 (11) 


0.0435 (12) 


-0.0015 (12) 


02W 


0.0467 (12) 


0.0348 (11) 


0.0289 (10) 


0.0014(9) 


0.0018(10) 


0.0009 (8) 


03W 


0.0284 (9) 


0.0185 (9) 


0.0899 (16) 


0.0008 (8) 


0.0198 (10) 


-0.0002 (12) 


04W 


0.0392 (11) 


0.0359 (12) 


0.0292 (10) 


-0.0013 (8) 


0.0064 (9) 


-0.0026 (8) 


05W 


0.0235 (9) 


0.0429 (12) 


0.0384 (12) 


-0.0063 (8) 


0.0072 (9) 


0.0058 (9) 


06W 


0.0275 (10) 


0.0327 (10) 


0.0327 (10) 


0.0042 (8) 


0.0065 (9) 


-0.0027 (8) 


07W 


0.087 (2) 


0.0499 (15) 


0.078 (2) 


0.0073 (15) 


0.0313 (17) 


-0.0139(14) 


08W 


0.0566 (14) 


0.0336 (12) 


0.0609 (16) 


0.0021 (10) 


0.0030 (12) 


-0.0041 (11) 


09W 


0.0498 (17) 


0.246 (4) 


0.0406 (16) 


0.022 (2) 


0.0068 (15) 


-0.022 (2) 


O10W 


0.0409(11) 


0.0512(13) 


0.0338 (11) 


0.0057 (10) 


0.0065 (10) 


-0.0110(10) 


CI 


0.0323 (14) 


0.0249 (13) 


0.0419 (16) 


0.0005 (11) 


0.0180(13) 


-0.0007 (11) 


C2 


0.0387 (15) 


0.0305 (15) 


0.055 (2) 


-0.0056 (12) 


0.0212 (14) 


-0.0114 (14) 


C3 


0.0349 (14) 


0.0317(14) 


0.0363 (16) 


0.0129(11) 


0.0000 (13) 


-0.0073 (12) 


C4 


0.0259 (12) 


0.0232 (11) 


0.0253 (12) 


0.0035 (9) 


0.0061 (10) 


0.0003 (10) 


C5 


0.0295 (12) 


0.0253 (12) 


0.0275 (13) 


0.0035 (10) 


0.0041 (11) 


0.0021 (10) 


C6 


0.0416(15) 


0.0213 (12) 


0.0339 (14) 


0.0011 (10) 


0.0112 (12) 


-0.0018(10) 


C7 


0.0238 (11) 


0.0230 (11) 


0.0276 (13) 


0.0032 (9) 


0.0053 (11) 


0.0000 (10) 


C8 


0.0319(13) 


0.0335 (14) 


0.0282 (14) 


0.0124(11) 


-0.0007 (11) 


-0.0077(11) 



Geometric parameters (A, 

Col— 07 
Col— Ol 
Col— 03 



2.0472 (19) 
2.049 (2) 
2.0532 (19) 



03W— H31 
03W— H32 
04W— H41 



0.831 (11) 
0.830 (11) 
0.851 (11) 
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Col — Uj 


7 nc/i /7\ 
Z.UM (Z) 


Z" 1 ^ 1 C 1 

Col — bl 


Z.4/46 ( 1) 


Col — bZ 


Z.45U1 (/) 


COZ — U3 VV 


z.uzz4 (iy) 


CoZ — UjW 


i n/^i /7\ 
Z.U03 (Z) 


COZ — U 1 w 


Z.U / J (Z J 


COZ — UuvV 


0 1 Pi1 ^7~\ 
Z. 1U1 (Z) 


COZ — U2W 


o 1 7n ^7\ 
Z. 1ZU (Z J 


Z~^7 Z"*/1YS7 

CoZ — U4W 


Z.14j (Z) 


C 1 ( ' 1 

bl — C3 


1 *7fl*7 f1\ 

l./y / (3) 


C 1 Z" "> 

bl — cz 


l.dUZ (3) 


C7 Z" 1 © 

bZ — Co 


l.oU/ (3) 


C7 z" ' 

bZ — Co 


l.oUo (3) 


Ul — CI 


I.Zoj (3) 


UZ — CI 


1 777 //1\ 
l.ZZ/ (4) 


Z~i1 Z" 1 /I 

U3 — C4 


1 T7*7 
l.Z / / (3) 


U4 — C4 


1.Z33 (3) 


Uj — Cj 


l.Zol (4) 


Uo — Cj 


l.Z3o (4) 


07 CI 




08 — C7 


1.246 (3) 


OIW — Hll 


0.843 (11) 


01W — H12 


0.843 (11) 


02W — H21 


0.843 (11) 


02W — H22 


0.845 (11) 


U/ — Col — Ul 


y 1 . /4 ( 1 U) 


U 1 — CO 1 — U3 


1 77 "70 ^1 ri\ 

i / /. /y (iuj 


Ul — Col — U3 


on oo /n\ 


z~\7 z^^.1 z~\c 

U / — CO 1 — U J 


oo ( 1 n\ 
oy.o4 (lUj 


z~u /"^i z"»c 
U 1 — CO 1 — U J 


1 / /.J J (1UJ 


U3 — CO 1 — U J 


00 7Q (Ck\ 

oo. /y (y j 


U / — CO 1 — b 1 


nc /in 

yj.4U (o) 


Ul — Col — bl 


oi /in /zc\ 
53. 4U (0) 


U3 — Col — bl 


OT Tn 

53. zy p) 


Uj — Col — M 


no /in z"/^\ 

ys.4y (o) 


U/ — Col — bZ 


5Z.13 (j) 


Z~i 1 Z" 1 ,-. 1 CI 

Ul — COl — bZ 


yj.jo (o) 


z~i1 i ci 

U3 — Col — bZ 


CiCi 'll Z"ZC\ 

yy.zi (o) 


z"*C i ci 

Uj — Col — bZ 


5Z.o3 (o) 


C 1 Z" 1 ^ 1 CO 

M — Col — bZ 


1 "7*7 1 n 

1 / /.3U (3) 


U3 W — CoZ — U J W 


nn /za /n\ 

yu.o4 (yj 


U 3 W — COZ — U 1 W 


1 70 17 (\ 7^ 

1 /5.1Z (1ZJ 


UjW — CoZ — U 1 W 


n 1 n7 ( 1 n\ 
yi.U/ (1U) 


U3W — Co2 — Oo W 


on in /o\ 

89.20 (8) 


05W— Co2— 06W 


177.57 (10) 


OIW— Co2— 06W 


89.06 (10) 


03W— Co2— 02W 


90.26 (12) 


05W— Co2— 02W 


95.05 (9) 


OIW— Co2— 02W 


90.35 (11) 



U4W — hl4Z 


n o cn /i 1 \ 
U.5JU (11) 


UjW — hlJl 


n oi/i /i 1 \ 
U.534 (11) 


UjW — hlJZ 


U.53J (11) 


Uo W — hlol 


n oi/i /1 1 \ 
U.534 (11) 


Uo W — hloZ 


n o/in /"M\ 
U.54U (11) 


Z~\7A17^ I I "7 1 

U / W — hi / 1 


n oi/i (\\ \ 
U.534 (11) 


U/ W — rill 


n o a 1 z"1 1 \ 
U.541 (11) 


U5W — hldl 


n o/i7 n 1 \ 
U.54/ (11) 


Uo W — hloZ 


n o/i/i /i 1 \ 
U.544 (11) 


rvAU 7 T Tn 1 

09W — H91 


n o/iT /i 1 \ 

0.843 (11) 


rvnui TTn^ 

uyw — Hyz 


0.845 (11) 


( \ i r\\ir TJ 1 n 1 

U1UW — hllUl 


0.843 (11) 


U1UW — hllUZ 


0.839 (11) 


CI — CZ 


1 CI 1 { A\ 

1.511 (4) 


z^7 U7 A 

CZ — rlZA 


O Q700 

U.9 /UU 


CZ — HZB 


0.9 /00 


C3 — C4 


1.522 (4) 


C3 — hl3A 


0.9 /00 


C3 — hl3h> 


0.9 /00 


v J V, u 


i .jzj y^t f 


C6 — H6A 


0.9700 


C6 — H6B 


0.9700 


C7 — C8 


1.514 (4) 


C8 — H8A 


0.9700 


C8 — H8B 


0.9700 


Co2 — U4 W — H4 1 


115 (3) 


Co2 — U4 W — H42 


1 7n 

1ZU (3) 


H4 1 — U4 W — H42 


lUo (Z) 


COZ — U-) W — rlj 1 


1 1 o fi\ 

118 (3) 


Co2 — U5 W — H52 


115 (3) 


1 r\zwi Tjci 
rlj 1 — Uj W — H 32 


1 1 1 

111 (2) 


Co2 — Uo W — Ho 1 


1 no /I \ 
1U5 (3) 


C.02 — Uo W — Ho2 


1 n/i (i \ 
1U4 (3) 


Ho 1 — Uo W — H02 


11U (Z) 


ti 1 1 — U / W — H 11 


111 /CA 

111 (5) 


H8 1 — U8 W — H82 


108 (2) 


My 1 — U9 W — tiyZ 


1 AO ^0\ 

1U9 (9j 


H101 — U10 W — HI 02 


1 OO 

109 (2) 


U2 — CI — Ul 


124.3 (3) 


U2 — CI — C2 


116.4 (3) 


Ul CI C2 


119.3 (3) 


CI — C2 — M 


118.1 (2) 


C 1 — C2 — H2 A 


1 0"7 O 

10/. 8 


SI— C2— H2A 


107.8 


CI— C2— H2B 


107.8 


SI— C2— H2B 


107.8 


H2A— C2— H2B 


107.1 


C4— C3— SI 


117.2 (2) 


C4— C3— H3A 


108.0 
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P/iYI7 P^O POYI7 

UoW — CoZ — U2W 


0*7 TO (Ci\ 

o /.3o (y) 


P1YI7 P^O P/1YI7 

U3 W — CoZ — U4 W 


n 1 *7C / 1 o\ 
yi./j (1Z) 


PC\I7 P^O P/1YI7 

UjW — CoZ — U4 W 


or co /n\ 
oj.jZ [y) 


U1W — COZ — U4 W 


Q~l /TQ / 1 1 \ 

6/ .03 (1 1 J 


UoW — CoZ — <J4W 


no n/i /n\ 
VZ.Uo (V) 


UZ W — COZ — <J4 W 


1 "7*7 fl 1 /o\ 

1 / /.VI (o) 


PQ o 1 /""") 

Co — bl — CZ 


1U3.43 (1 1) 


PI ci p~ 1 
C3 — bl — COl 


Q/1 /I C /'I Ci\ 

V4.43 (1UJ 


n c 1 p^ 1 
CZ — bl — Col 


PiC 1/^/1 f\\ 

Vj. lo (1U) 


ro Ci P/i 
Co — bZ — Co 


1 AO C\A ( 1 C\ 

1UZ.V4 (ID) 


ro ci p~ i 
Co — bZ — CO 1 


m c i /n\ 
V3.M (V) 


{ • A CO P^ 1 

Co — bZ — Co 1 


nc /^t 
yj.o/ [y) 


pi p i p~ i 
CI — Ol — Col 


1Z3.VZ (lv) 


P/i no P~ 1 

C4 — U5 — CO 1 


1Z3.34 (1 /) 


PC PC P^1 

CD — Vj — Col 


n/i /io /i n\ 
lZ4.4o (IV) 


PO" P*7 p„ 1 

C/ — U/ — Col 


1Z3.D3 (lo) 


p^-.o niu? xji 1 
CoZ — U 1 W — hi 1 1 


1ZZ (4) 


r A ') piyx7 ill") 
COZ — <J 1 W — rl 1 Z 


IZo (4) 


I I 1 1 P 1 VI 7 O 1 O 

hll 1 — Ul W — hllZ 


lUo (Z) 


V. U Z. \JA VV 1 1 _ 1 




Co2 — 02W — H22 


121 (3) 


H21 — 02W — H22 


108 (2) 


Co2 — 03W — H3 1 


123 f3) 


Co2 — 03W — H32 


126 (3) 


H31 — 03W — H32 


111 (2) 


(_)/ — Col — Si — C5 


— 10 /.lo (14) 


Ul — Col — M — C5 


lUl.Oo (14) 


U.J — COl — 5l — Cj 


1 1 .UZ (13) 


Uj — COl — M — CJ 


T/^ HA (\ A\ 

— /O. /4 (14) 


U / — CO 1 — 5 1 — C2 


QQ Q-7 / I /l\ 

oo.o/ (14) 


Ul — Col — M — C2 


—Z.Zo (14) 


U3 — Col — M — C2 


-yZ.y3 (14) 


U5 — Col — 5l — C2 


1 *7Pi IT / 1 A \ 

1 /y.3Z (14) 


U / — CO 1 — 52 — Co 


-1 /.o4 (13) 


Ul — Col — 52 — Co 


/3.1D (13) 


U5 — CO 1 — 52 — Co 


1o3.v4 (13) 


U5 — CO 1 — 52 — Co 


-lUo.JU (13) 


U / — CO 1 — 52 — Co 


or CC /1 T\ 

oj.jj (1Z) 


U 1 CO 1 — 52 — CO 


1 *7/i C C ( 1 T\ 
1 /O.JJ (1Z) 


Uj — Co 1 — 52 — Co 


— yz.o/ (iz) 


U5 — CO 1 — 52 — Co 


f 11 /I 

—j. 11 (1Z) 


U/ COl — Ul — CI 


— yj.o (Z) 


U3 — COl — Ul — CI 


o4.y (Z) 


SI — Col — Ul — CI 


1.6(2) 


S2— Col— Ol— CI 


-175.9 (2) 


Ol— Col— 03— C4 


-89.2 (2) 


05— Col— 03— C4 


92.9 (2) 


SI— Col— 03— C4 


-5.8 (2) 


S2— Col— 03— C4 


175.2 (2) 



C 1 PI I 1 1 A 

bl — C3 — hl3A 


1 AO C\ 

lUo.U 


P a pq [jin 

C4 — C3 — hl3B 


1 no n 
lUo.U 


C 1 PI I 1 1 T) 

bl — C3 — hl3B 


1 no n 
lUo.U 


I I "J A PQ HIT) 

hl3A — C3 — hl3r> 


1U/.Z 


c\a p a pi 
<J4 — C4 — U3 


1 OT /I 

1Z3.4 (Z) 


P/i p/i pi 
<J4 — C4 — C3 


I 1 T /i /">\ 

II / .0 (Z) 


PQ p /I PQ 

U3 — C4 — C3 


1 1 n n /">\ 
llV.U (Z) 


( \f pc PC 

Uo — CD — Vj 


1Z3.V (3) 


r\/z pc P£ 
Do — CD — Co 


1 lo.4 (Z) 


PC PC P/i 

Uj — Cj — Co 


lift q /1\ 

iiy. / (3) 


PC P/i CI 

CD — Co — bZ 


1 1 /i O/i fl\ 

llo.oo (lv) 


PC P/i LJ/i A 

Cj — Co — HoA 


1 no 1 
lUo.l 


P/i I I/, A 

bZ — Co — hloA 


1 no 1 
lUo.l 


PC P/i I I ID 

Cj — Co — hloB 


1 no 1 
lUo.l 


O P/T T I / D 

bZ — Co — hlor> 


1 no 1 
lUo.l 


[ [/ A P/i I 1/ I) 

hloA — Co — hlor> 


1 n*7 i 


PO P*7 P*7 

Uo — C / — <J / 


1 T1 *7 /Q \ 

1Z3. / (3) 


PO P*7 PO 

Uo — C/ — Co 


1 1 / . 1 (Z) 


r\H n po 
(J/ — C/ — Co 


lift 1 /o\ 

lly.l (Z) 


P7 PS 9? 


1 1 U.Z.O i^ioj 


Cj — Cg — H8A 


108.2 


§2 — C8 — H8A 


108.2 


C7 — C8 — H8B 


108.2 


§2 — C8 — H8B 


108.2 


H8A — C8 — H8B 


107.4 


P1 p„ 1 p-7 n 

Ul — Col — V I — c/ 


*7 0 C 

— /o.j (Z) 


PC P„ 1 P-7 P-7 

Uj — Col — V I — C / 


nn c 

yy.j (Z) 


C 1 P„ 1 P-7 P-7 

b 1 — Co 1 — <J / — C / 


— loZ.U (Z) 


CO p,. 1 r\n p-7 

bZ — COl — U 1 — c / 


1 /i n 

lo.y (z ) 


p„i ai pi r\-t 

CO 1 — <J 1 — C 1 — UZ 


1 "7Q Q cx\ 

i /o.y (3 ) 


P„1 AI pi ( 

CO 1 — U 1 — C 1 — cz 


n 1 

0.1 (4) 


p 1 p--> c 1 

UZ — C 1 — CZ — b 1 


1 -70 /I (1\ 

1 /0.4 (3) 


P 1 P 1 PI C 1 

Ul — CI — CZ — bl 


O 1 ( A\ 

-2.7 (4) 


PQ C 1 PI P 1 

C3 — b 1 — CZ — C 1 


no i f?\ 

-92.7 (3) 


p „ 1 C 1 PI P 1 

Co 1 — b 1 — CZ — C 1 


3.2 (3) 




*7n C /QA 

79.5 (3) 


p „ 1 C 1 PQ P/1 

Co 1 — b 1 — C3 — C4 


1 /i n (i \ 

—lo.y (3) 


p„ 1 PQ p A P/1 

CO 1 — U3 — C4 — U4 


1 TO /I /0\ 

1 /0.4 (Z) 


p„ 1 PQ p /] PQ 

Co 1 — U3 — C4 — C3 


/I O //1\ 

-4.2 (4) 


C 1 PQ P/1 P/1 

b 1 — C3 — C4 — U4 


KC ft ZO\ 

— loj.y (Z) 


C 1 PQ P/1 PQ 

b 1 — C3 — C4 — U3 


1 /i /i //i\ 

lo.o (4) 


p„i pc ( ' ^ P. A 

Col — Uj — Cj — Uo 


1 TO T /0\ 

1 /Z. / (Z) 


P„ i pc pc P/i 

Co 1 — U j — C j — Co 


O O ( A\ 

— o.o (4) 


Uo — C5 — Co — 52 


1 "7n n 

-179.0 (2) 


05— C5— C6— S2 


2.3 (4) 


C8— S2— C6— C5 


98.2 (2) 


Col— S2— C6— C5 


3.3 (2) 


Col— 07— C7— 08 


172.3 (2) 


Col— U7— C7— C8 


-6.5 (4) 
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07— Col— 05— C5 -73.5 (2) 08— C7— C8— S2 166.7(2) 

03— Col— 05— C5 108.1 (2) 07— C7— C8— S2 -14.4(4) 

51— Col— 05— C5 -168.9(2) C6— S2— C8— C7 -75.0(3) 

52— Col— 05— C5 8.6(2) Col— S2— C8— C7 21.6(2) 



Hydrogen-bond geometry (A, °) 



D — K—A 


D — H 


H- -A 


D-A 


D — H— A 


/\1„, TT1 1 /~V> 

Ulw — Hll—Oz 


0.84 (1) 


1.89 (2) 


2.707 (4) 


162 (5) 


Olw— H12-06' 


0.84 (1) 


1.95 (1) 


2.791 (4) 


173 (5) 


02w— H21-08w" 


0.84(1) 


2.08 (2) 


2.824 (3) 


147 (3) 


02w— H22-04 m 


0.85 (1) 


1.98(1) 


2.813 (3) 


170 (4) 


03w— H31-04 iv 


0.83 (1) 


1.87(2) 


2.671 (3) 


163 (5) 


03w— H32-08 v 


0.83 (1) 


1.85 (2) 


2.666 (3) 


168 (5) 


04w— H41-07w vi 


0.85 (1) 


2.06 (2) 


2.880 (4) 


162 (4) 


04w— H42-08™ 


0.85 (1) 


1.96(1) 


2.805 (3) 


173 (4) 


U^1..-OQw m 
Ujw — rlj 1 uyw 


0.83 (1) 


1.84 (2) 


2.657 (4) 


166 (3) 


05w— H52-05' 


0.84(1) 


1.89(1) 


2.721 (3) 


179 (5) 


06w— H61-01 


0.83 (1) 


1.91 (2) 


2.726 (3) 


166 (4) 


06w— H62- -OlOw 


0.84 (1) 


1.91 (1) 


2.746 (3) 


177 (4) 


07w— H71-02 


0.83 (1) 


2.18 (4) 


2.828 (4) 


135 (5) 


07w— H72-08w 


0.84(1) 


1.96(2) 


2.777 (4) 


165 (5) 


08w— H81-06' 


0.85 (1) 


1.91 (1) 


2.751 (3) 


172 (5) 


08w— H82-03™ 


0.84(1) 


2.13 (1) 


2.965 (3) 


168 (4) 


09w— H91-03 


0.84 (1) 


2.08 (5) 


2.797 (4) 


142 (8) 


09w— H92-O10w 


0.85 (1) 


2.12 (8) 


2.759 (5) 


132 (9) 


OlOw— H101-O7w vi 


0.84(1) 


2.02 (2) 


2.831 (4) 


162 (4) 


OlOw— HI 02-07™ 


0.84(1) 


1.93 (2) 


2.701 (3) 


152(4) 



Symmetry codes: (i) x+1/2, ->>+l/2, z-1/2; (ii) x, -y+l, z+1/2; (iii) rf 1/2, ->>+l/2, z+1/2; (iv) x+1/2, >>-l/2, z; (v) x, -y, z-1/2; (vi) x, 
-y+1, z-1/2; (vii) x,y, z-1; (viii) x+1/2, >>+l/2, z. 
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